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Biological tests have shown that different ergots vary much 
in their activity; some are apparently devoid of any medicinal or 
poisonous action. This inactivity has not yet been proved to be 
associated with definite macroscopic peculiarities of ergot, or with 
peculiarities of the host upon which it grows. Ergot grown on 
rye is what is officinally referred to under the term ergot. 

The biological method of testing ergot has been much discussed 
in recent years. For a long time the majority of investigators rested 
content in the belief that the principle which produced the bluing 
of the cock’s comb was the one to which the therapeutic action of 
ergot was due, and that on this basis the drug could, at least 
approximately, be standardized for clinical usage. Later investiga- 
tions tended to discredit this view, suggesting that the principle 
or principles which induce uterine contractions may not necessarily 
be those which cause bluing of the cock’s comb, and that the latter 
may have a subordinate role in medicine. 

Owing to the peculiar chemical difficulties inherent to this 
subject, our knowledge of the active principles of ergot has been 
based largely on so-called pharmacological isolations, which have 
not answered strict chemical requirements. To form any accurate 
idea as to the methods for the standardization of ergot it is 
necessary to know something of the historical development of the 
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work done on the isolation of the active principles. Unfortunately 
various investigators have used the same name for different prepa- 
rations, and have used different biological tests as their guide 
in determining the activity of such preparations, so that, for clear- 
ness it is necessary to discuss in some detail the work of each, 
although the names of these workers are now unimportant. 

Ergot has been used by the Chinese as an oxytocic for over 
one thousand years, but there are only a few records of its use 
in modern medicine until Stearn’s article’ (1807) appeared. The 


earlier workers were engaged in proving the relation of ergot to 


the various complex-of-symptoms which have received the name 
“ergotism.”* Salerne* (1754) and Tessier (1778) found that 
gangrene occurred in young pigs after the administration of ergot, 
while Dietz (1830) noted that one to three ounces of ergot would 
cause gangrene of the comb and wings of birds: From an early 
date ergot was believed to possess a specific action upon the uterus 
and the small arteries. 

The recorded chemical work on ergot dates back to 1717, but 
the reports of the early investigators, such as Tessier,* Mass, Pet- 
tenkofer (1817), and others need only be referred to. In 1817 
Vauquelin and in 1831 Wiggers® called attention to the large 
amount of oil in ergot. Wiggers denied the presence of hydro- 
cyanic acid in it. This acid had been obtained by Pettenkofer 
by burning ergot with caustic potash, but Roberts believed he 
had obtained a reaction for it in an aqueous extract. Wiggers 
recognized a sugar which Liebig and Pelouze claimed to be mannit, 
while others believed it to be mucose.* This mucose has been 
found to be trehalose.* Later both mucose and mannit were 
claimed to be present in ergot. 

Wiggers removed oils, etc., from ergot by means of ether 
and extracted the residue with alcohol. The portion of this ex- 
tract which was insoluble in water he called ergotin. This must 
necessarily represent a mixture and not a chemical individual. He 
fed 9 grains of this ergotin to a cock and induced convulsions and 
death. This amount corresponded to about one and one-half ounces 
of ergot. He noted that the comb became cold, but said nothing 
as to its bluing, and inferred that ergotin represented the toxic 
principle, while the aqueous extract represented the therapeutically 
active agent, the active principle was believed to reside in the 
aqueous extract and was probably due to a so-called “ ozmazom.” 
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Dietz found that the aqueous extract of ergot possessed the same 
action as ergot itself, while Schroff* claimed, that in man, Wig- 
gers’ ergotin produced the essential symptoms seen after ergot 
administration. Wiggers also obtained a wax-like body which he 
called cerin. 

In 1840 Wright,’ from clinical observations and also from ex- 
periments on dogs and birds, claimed that the oil obtained from 
ergot contained the active principle. This oil was extracted from 
ergot by means of ether. Sir J. Y. Simpson in speaking of this 
oil said, “I have repeatedly employed your preparation of the 
ergot, and have always preferred it of late, because it has ap- 
peared to me to act with more precision than the infusion of the 
powder, and its dose is more easily regulated. I have used it both 
in cases of lingering parturition, dependent on deficient uterine 
contractions, and also in instances of post-partum hemorrhage.”’ 
Wright imagined that the oily body obtained by distilling dry 
ergot, and that obtained by treating ergot with liquor potassz, was 
‘the same as the one which may be obtained by extraction with ether. 
Perhaps the differences may explain certain variations in the reports 
as to the action of this oil. No doubt in these extractions of oil 
various compounds were contained. 

The name ergotin was also used by Bonjean’® (1842) for an 
aqueous extract freed from some extraneous matter by precipita- 
tion with alcohol. It was not claimed to be a definite chemical, 
but rather a pharmaceutical preparation. The ergotin of Bon- 
jean was also called “ Extractum hzmostaticum,”’ as he believed 
it to be an efficient agent for controlling hemorrhage. Bonjean 
denied that Wiggers’ ergotin was active. He noted that after the 
administration of ergot, animals developed a “ narcotic’ condition, 
which he compared to that resulting from the administration of 
morphine, and called attention to the fact that: the combs and 
wattles of cocks turned blue. Bonjean said the principal thera- 
peutic agent was the aqueous extract, but that the poison was an 
oil, soluble in ether. This oil lost its poisonous property by being 
boiled. Kohler,’* by experiments on frogs, showed a difference in 
activity between the ergotin.of Wiggers and Bonjean’s preparation. 
Schroff noted that 1 gm. of Bonjean’s ergotin caused abortion 
in a rabbit. 

Hooker ?? (1852) found that the oil extracted by ether slowed 
markedly the pulse rate in a young man. This slowing of the 
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heart by ergot and its preparations was also called attention to 
by a number of workers. Hooker inferred that the capillary circu- 
lation was disturbed, because “a portion of the skin deprived of its 
blood, by pressure with the finger, being a long time in recovering 
its color’’ and noted that there was also an increased secretion of 
urine. According to him, the ethereal extract possessed no ecbolic 
action, but the residue after the extraction still exerted this action. 

Parola ** claimed that the oil obtained from ergot was inactive 
and that the activity of ergot was to be traced to a resin extracted 
with the oil. However, the term resin is apt to be a vague one. 
Betrand,’** by experiments on himself and on animals, corroborated 
Parola’s statements as to the inactivity of the oil. Arnal?® (1848) 
claimed that neither the ethereal nor the aqueous extract contained 
the real toxic principle, but that it resided in the residue after such 
extractions. He believed the hemostatic action of ergot to reside 
in the aqueous extract and to be associated with the depressant 
action on the heart, and claimed that the irritation of the in- 
testines was an important feature of the action of ergot. He also 
noted that the aqueous extract acted as a diuretic. During one 
day eight grams of ergot were given to a cock; and on about the 
seventh day, the bird became dull. In some cocks similarly fed, 
the comb turned blue; in others, there were ulcerations of the comb 
with emaciation and death. 

Herrmann made the interesting observation that the evaporated 
ether—extract of ergot, on treatment with alkalies, developed the 
odor of ammonia and of trimethylamin. 

Winckler *® in 1827 recognized a volatile base which he called 
secalin (propylamin), and believed that the ergotin of Wiggers 
was a combination of resin with propylamin. This propylamin ™* 
was later found to be trimethylamin, although at one time it 
was believed to be methylamin.’* Gerres,’® in 1862, unfamiliar 
with Winckler’s work, also reported the presence of a volatile base 
which he named secalin and noted that an aqueous extract when 
shaken with sodium bicarbonate and ether imparted the odor of 
ergot to the ether. He also observed that on evaporating a tartaric- 
acid-alcohol extract of ergot and shaking the evaporated mass with 
sodium bicarbonate and ether it yielded a residue which produced in 
a rabbit aéceleration in the pulse-rate and trembling. 

In 1864 7° Wenzell described a volatile acid, which he named 
ergotic acid, and also two amorphous bases which he described as 
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alkaloids. He precipitated an aqueous extract of ergot with lead 
subacetate to remove impurities and then precipitated the filtrate by 
means of mercuric chloride and bicarbonate of potassium. After 
decomposing this precipitate with H,S, the two bases were separated 
by means of mercuric chloride. As its name would imply, he 
believed the first base to be the medicinally active agent, however, 
no analyses were made of these compounds. This view that 
ecbolin was the active agent in ergot was based on its supposed 
action on the spinal cord of man, which action manifested itself 
by involuntarily muscular contractions, etc. The activity of ecbolin 
was also inferred from one experiment in controlling uterine hemor- 
rhage. Wenzell later separated his bases by means of the insolubility 
of ecbolin in ether. On warming an extract with caustic potash 
an odor of propylamine, in reality trimethylamine, was obtained. 
This work was corroborated by Herrmann*' as to the presence 
of ecbolin, the only one of Wenzell’s bodies he searched for, and 
by Ganser ** as to the presence of ecbolin, ergotin and ergotic acid, 
while Manassewitz ** found ergotin only present and with it a form- 
ate. As in Wenzell’s experiments, the precipitates which Manas- 
sewitz obtained with mercuric chloride yielded trimethylamine on 
treatment with caustic potash. Haudelin,** by experiments on cats, 
failed to corroborate Wenzell’s work. He found that both the 
precipitate and filtrate with mercuric chloride and sodium carbonate 
were inactive to cats on intravenous injection. He noted that the 
active principle was insoluble in alcohol and could not be precipitated 
with lead subacetate and ammonia. Dragendorff and Podwissotsky 
found both ecbolin and ergotin inactive to frogs. Rossbach 
claimed that there were only quantitative differences between Wig- 
gers’ ergotin and Wenzell’s ecbolin. Wenzell noted that the re- 
action of an aqueous extract of ergot was acid, and believed this 
due to the presence of acid phosphate of magnesia. 

Blumberg *> thought there was only one alkaloid present in 
ergot and that ergotin and ecbolin were identical. The filtrate from 
which Wenzell obtained his ergotin was found by Blumberg to 
yield trimethylamin, while the precipitate which should contain 
ecbolin yielded none. 

According to Kobert, the compound which excites uterine 
action has nothing to do with the substance which forms the 
main mass of Bonjean’s extract and of Wenzell’s dialyzed ergotin. 

Wernich ** traced the action of ergot to the water-soluble 
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sclerotic acid. He used the contraction of the blood vessels of 
the frog as his guide and found that the ether extract of ergot caused 
no contraction of these vessels. His preparation was placed on the 
market as “ dialyzed ergotin,” the dialysis being used to free it 
from certain extraneous matter. Wernich reported that, after 
ergotin administration, the bladders in numerous cases were found 
distended, owing to an increased secretion of urine. This ob- 
servation agrees with that of Hooker already mentioned. Kokorin 
is reported to have noted that, after injecting Wernich’s preparation, 
dry gangrene occurred at the site of injection. 

Buchheim ** (1874) failed to obtain any active principle, and 
traced the acidity of ergot to lactic acid and its activity to decom- 
position products of proteins. His most important work was to 
prove the presence of leucin, which he showed yielded amylamin 
on heating in a test tube. 

Dragendorff and Podwissotsky ** called attention to the presence 
in ergot of 0.4-1.15 per cent. phosphoric acid, and strange to say, 
the activity of ergot was traced by Leri to this acid. Its presence 
was originally noted by Vauquelin. Dragendorff and Podwis- 
sotsky somewhat purified sclerotic acid and named it sclerotinic 
acid and traced most of the activity of ergot to it, but some of 
the activity was attributed to a colloid body which they named 
scleromucin. They also noted the presence of a base, picrosclerotin, 
yet they did not attribute the action of ergot to it. Their tests 
were made on frogs and seem unsatisfactory. From experiments 
on pregnant and non-pregnant animals and also on the isolated 
uterus, Kobert claimed that sclerotinic acid did not excite uterine 
contractions, and Ganguillet 2° and Rennert *° pronounced it worth- 
less for clinical purposes. The clinical experiments of Fehling and 
v. Scanzoni also indicated that sclerotinic acid possessed no marked 
therapeutic activity to excite uterine contraction. Dragendorff and 
Podwissotsky also claimed to have proved the presence of various 
coloring matters, sclererythrin, sclerojodin and scleroxanthin 
together with a crystalline body sclerokrystallin. Podwissotsky 
noted that on treating sclerotinic acid with alkalies it lost its 
activity and ammonia developed. The view that the activity of 
ergot was mainly due to sclerotinic acid was corroborated by 
Nikitin’s work.*? 

Zweifel ** also traced the activity of ergot to a water-soluble 
acid principle, and based his conclusions on the action of this 
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preparation on the’ blood vessels of the frog. He found that 
sclerotinic acid excited uterine contractions in pregnant animals 
without injury to the foetus and that it also induced peristaltic move- 
ments of the intestines and caused contraction of the blood vessels. 
This action on the intestines had been previously noted by Bonjean. 

As it was still a question as to which of these principles were 
responsible for the action of ergot, Denzel,** believing the uterine 
action of ergot to be due to all the above constituents, made his 
preparation so as to contain both the bases and the water-soluble 
principle. Mauk ** found this preparation to be efficient in many 
cases of labor, but Scanzoni and Bumm, on account of severe symp- 
toms which followed its use, reported it unsuited for clinical usage. 

The most important of the earlier chemical work was done by 
Tanret,** who reported the presence in ergot of an alkaloid, which 
he named ergotinine. This was probably identical with the picro- 
sclerotine of Dragendorff and Podwissotsky. Tanret believed that 
ergotinine existed both in a crystalline and in an amorphous con- 
dition, with a preponderance of the amorphous variety. In old 
ergot the crystalline form especially diminished, thus one kilogram of 
fresh ergot yielded 1.2 gm. alkaloid, of which one-third was in 
the crystalline form, but after two years’ preservation, a specimen 
of ergot gave 0.4 gm. only of alkaloid, one-fifth of which was crystal- 
line ergotinine. He considered the amorphous alkaloid merely a 
molecular modification of the crystalline form. This latter increased 
the solubility in alcohol of the crystalline variety. He obtained 
ergotinine by extracting crude ergot with boiling alcohol and then 
making the alcohol alkaline, and after evaporation, shaking the 
residue with ether. On the addition of a citric-acid solution the 
alkaloid separated from the ethereal solution and was afterward 
purified. It gave an odor of methylamine when treated with strong 
caustic hydrate. On treating ergotinine with concentrated 
H,SO,, in the presence of a little alcohol, this alkaloid gave a 
yellowish-red color which passed into a blue. Ergotinine solutions 
showed a peculiar fluorescence which was compared with that of 
quinine. Ergotinine was sold under the name ergotininum citricum 
solutum. Besides ergotinine, Tanret also claimed the presence of 
a cholesterine-like body, ergosterin, a base containing sulphur ergo- 
thioneine, and a volatile alkaloid. A volatile coniine-like base 
had been previously noted by Winckler. The ergosterine of Tanret 
is probably the same as Wiggers’ waxy-like cerin and the 
cholesterin of Ludwig.** 
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In 1886 Kobert ** reported a crystalline specimen of ergotinine 
to be inactive on the uterus and that it also failed to produce 
bluing of the cock’s comb, although he had in 1883 stated that 
ergotinine (Tanret) would cause marked toxic action in frogs 
and a rise in blood pressure in rabbits. Meulenhoff reported 
ergotinine inactive, however, Blumberg found that 20 mg. would 
kill frogs, while in Palm’s hands 0.01 gm. caused little or no bluing 
of the cock’s comb. The clinical reports of its use also varied.** 

Galippe and Budin*® noted no symptoms in a dog after the 
subcutaneous injection of 30 mg. of Tanret’s ergotinine, but 80 
mg. induced colic and vomiting with a lowering of the temperature, 
while a syrup containing 105 mg. of ergotinine induced death. 
One milligram of this ergotinine represented I gm. of ergot. 
Dujardin-Beaumetz noted similar nausea and vomiting to occur in 
man after the injection of 4-5 mg. of this alkaloid. In one case 
puerperal hemorrhage was apparently arrested by it, yet the arrest 
only occurred after hours of delay and there must necessarily be 
an element of uncertainty in this case. Others reported favorable 
clinical action from its use.“° The confusion in the reports is 
probably due to the fact that some of the specimens used were wholly 
crystalline, while others were a mixture of the crystalline and amor- 
phous varieties. 

In 1884 Kobert ** announced the presence of three bodies in ergot 
—a base, cornutin, and two with acid properties, ergotinic acid and 
sphacelenic acid. Kobert isolated no body chemically pure. His 
isolations were merely physiological. The term ergotinic acid had 
already been used by Merck for Zweifel’s preparation. 

Ergotinic acid subcutaneously injected, acted as a paralyzant 
on the brain and spinal cord, but caused no bluing of the cock’s 
comb, and was inactive on the pregnant uterus of sheep, cats, 
rabbits, and dogs. By mouth it was inactive, either being unab- 
sorbed or destroyed in the gastro-intestinal tract. Sphacelenic 
acid received its name from the old name of ergot, Sphacelia 
segetum. Kobert believed the specific action of ergot was due 
to this resinous acid,*? although he admitted that he had not isolated 
it in a chemically pure condition. Sphacelinic acid caused bluing of 
the cock’s comb and had the characteristic action on the uterus. 
Kobert introduced the cock’s-comb test as a guide for the recog- 
nition of this acid. Cornutin, except in toxic doses,** produced no 
uterine contractions and caused no bluing of the cock’s comb, but 
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in frogs even 1/32 ‘mg. induced convulsions. However, Meulen- 
hoff failed to note these convulsions. Kobert ** said distinctly 
that his cornutin was different from the crystalline or amorphous 
ergotinine of Tanret and that there was no resemblance physiol- 
ogically. The ecbolin of Wenzell was probably the same as 
Kobert’s cornutin. 

Later, Kobert modified his original view *® and stated that 
cornutin would produce uterine movements in pregnant and non- 
pregnant uteri, but in non-pregnant animals the dose must be large. 
Sphacelenic acid produced uterine contractions, tetanic in character 
and associated with toxic symptoms, while cornutin induced nor- 
mal intermittent ones. According to Kobert cornutin acted on 
the spinal centre, while sphacelenic acid acted directly on the 
uterus. Cornutin produced marked narrowing of the arteries of 
uterus. The therapeutic action of ergot was believed by Kobert 
to be a resultant of the action of both compounds. Palm showed that 
even 0.005 gm. of cornutin would produce bluing of the cock’s 
comb with dyspnoea. This preparation freed from ergotinic 
acid was then introduced on the market and used clinically,*” as a 
hemostatic or oxytocic, generally with success. The work of 
Kobert was confirmed by Griinfeld so far as sphacelenic acid was 
concerned and by Lentaker as to cornutin.** In Ludwig and Savor’s 
experiments the cornutin preparation of Kobert failed to produce 
the full characteristic action in cocks, when given in doses corre- 
sponding to the proper amount of ergot, and with them clinically the 
results were disappointing.*® Cornutin (Kobert) has been tested 
physiologically by Lewitski. He found that 1.5 to 2 mg. per kilo 
of this preparation caused abortion in animals in the later stages 
of pregnancy. He also reported favorable clinical use without toxic 
symptoms. Kobert’s views were mainly upheld by his pupils. 
According to him, no ergot retained its therapeutic powers over 
twelve months. 

Kobert’s change of view would suggest that he was dealing with 
a chemically impure body. Tanret considered Kobert’s cornutin 
a partially altered ergotinine.*° Kobert finally summed up his work 
by saying that there was an inactive and an active modification 
of the ergot alkaloid; the active one he believed was cornutin 
and the inactive one was the crystalline ergotinin of Tanret.™ 

Keller’s ®? work was based on the idea that an alkaloid is the 
active principle of ergot and on this basis he devised a method 
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of separating the alkaloid or alkaloidal mixture. It is based on 
the experiments of Kobert, which showed that the alkaloid was 
soluble in ether, and on Wenzel’s observation that it was insoluble in 
petroleum ether. This more or less pure body Keller has named 
cornutin, on the basis that his preparation is the same as Kobert’s 
cornutin. The adoption of this name has given rise to much con- 
fusion. Wyss tested Keller’s cornutin and claimed that it agreed 
in action with that of Kobert, but the nature of the test is not 
stated; presumably, it was the bluing of the cock’s comb. Keller 
at first believed his cornutin was identical with the ergotinine of 
Tanret and the cornutin of Kobert, while the picrosclerotin of 
Dragendorff and Podwissotsky was considered to be the same 
compound admixed with certain decomposition products. He called 
attention to the fact that cornutin could be precipitated from an 
ethereal solution by petroleum ether. In addition to the color noted 
by Tanret, a sulphuric acid solution of the alkaloid, on the addition 
of FeCl, or other oxydizing agents as bromine water, gave an 
orange red which passed into a blue and then bluish green. To 
secure the best results the alkaloid is first dissolved in acetic acid 
and sulphuric acid is then added. 

Later Keller adopted the view of Tanret, that Kobert’s cornutin 
was a decomposition product of ergotinine, and showed that his 
cornutin, if treated with acid, yielded &@ body having the character 
of Kobert’s cornutin.®** He has proposed a method which 
has been used by various firms ** for quantitative determination 
of the active principle. Keller’s method is as follows: Twenty- 
five grams of dried ergot are extracted with petroleum ether 
until the extract gives no residue. After drying with moderate 
heat it is transferred to a weighed vessel of about 250 c.c. capacity, 
and 100 grams of ether are poured over it; after about ten minutes, 
milk of magnesia, made by shaking one gram of calcined magnesia 
with 20 c.c. of water, is added and the mixture is shaken thoroughly. 
After half an hour 80 grams of the ethereal solution are poured 
off. Four grams of the ether solution correspond to one gram 
of ergot. If the solution is not clear, it is allowed to stand, and 
then shaken three times with dilute HCl (0.5 per cent.), using 25, 
15 and 10 c.c. If necessary it is shaken a fourth time with 10 c.c. 
of the same and the last shaking is tested with Mayer’s solution 
to see if the extraction is complete. The acid solution is then 
shaken with ether and ammonia, and the shaking repeated twice, 
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then filtered and distilled in a weighed vessel. After treating with 
ether and exaporating, the residue is weighed. The cornutin con- 
tent of six samples of ergot varied from 0.095 to 0.225 per cent. 
According to Dohme, German ergot as occurring on the American 
market assays at 0.15 per cent., Spanish ergot at 0.29 per cent., and 
Russian ergot at 0.18 per cent. 

On frogs (R. Esculenta), Santesson** tested this cornutin in 
doses of I-20 mg., and as no convulsions were produced, inferred 
that it was therefore different from the cornutin of Kobert, but 
Palm ** has shown that 0.005 gm. of cornutin obtained from certain 
ergots by Kobert’s method failed to produce convulsions in frogs. 
Meulenhoff reported a similar experience. Evidently the con- 
vulsive action of Kobert’s body must be due to some accidentally 
present body which’ may not necessarily be present in all ergot 
preparations. Santesson claimed that in pregnant rabbits Keller’s 
cornutin failed to produce any uterine action save in toxic doses. 
Santesson’s failure to produce a rise in blood pressure in rodents 
with cornutin does not argue against the presence of a blood- 
pressure-raising principle, as rodents are especially insensitive to 
this action. Santesson, by injecting 5 mg. intravenously into cocks, 
produced a rise in blood pressure, while 15-25 mg. injected 
hypodermically into these animals produced a marked discoloration 
of the comb. 

One of the objections urged by Santesson against Keller's 
work, is that Keller's analysis of an ergot preserved for two years, 
showed a relatively large percentage of cornutin. Ergots long 
preserved are considered inactive, but the clinical work of Bischof- 
berger indicated that two and three year old ergot still caused uterine 
contractions ;** however, one must be careful in interpreting clinical 
experiments. Unfortunately Keller failed to control his analysis 
with physiological tests. Tanret a few years previous had pointed 
out that although the alkaloidal content of old ergot diminished, it 
was mainly the crystalline alkaloid which was lessened. The truth 
of the matter probably is that by Keller’s method more than one 
alkaloid is extracted—a view which Keller later adopted.** Keller 
made no analysis of his cornutin—of itself a suggestion that he was 
not sure of its chemical purity. 

Several years ago the writer examined ** the products obtained 
during the various stages of the Keller-assay method and found in 
the alkaline-ether-“ shaking ” apparently all the principles which 


158 Active Principle of Ergot. i*ae 


caused bluing of the cock’s comb, while the residue was inactive in 
this respect. At times it seemed as if the ether-shaking was more 
active than the original fluid extract which was used. This extract 
would induce a marked rise in blood pressure in dogs with cut vagi. 
It must be remembered that besides the alkaloids other bodies, such 
as basic amines, which might contribute to its pressor activity, go 
into this ether. As there is probably more than one body in this 
shaking it seems at present unsafe to trust this method alone. How- 
ever, Keller’s method is a safe one for determining the amount of 
bases present, or at least the ether-soluble bases. 

Schaerges °° states that Keller’s cornutin is not present in ergot 
as such, but as ergotinine. Barger and Dale believe this cornutin to 
be a mixture of ergotinine with 25 per cent. ergotoxine. Keller’s 
preparation is on the Swiss market under the name “ Secornin.” 

The next important step was undertaken by Jacobj.%* He first 
removed from ergot, by means of petroleum ether as much of the 
oil ** as possible, and then extracted the active principle with 
ether. After this extraction the ergot caused no bluing of the cock’s 
comb. The ether was precipitated by means of petroleum ether and 
the precipitate was redissolved in ether and afterwards fractionally 
precipitated by petroleum ether. When dissolved in sodium hydrate, 
0.1 gm. of this precipitate, which contained no nitrogen, caused 
bluing of the cock’s comb and did not produce convulsions, while 
a similar injection of from 0.1-0.2 gm. induced regular normal 
uterine contractions with abortion in pregnant animals, unassociated 
with any toxic effects, either to the mother or to the young. In 
some animals, such as cats, its intravenous injection was followed 
by a rise in blood pressure, but usually this action was not marked. 
In these cases the vagi were uncut and the central nervous system 
was intact. However, if the spinal cord was cut, Jacobj noted a 
rise after such an injection. The preparation was named chrysotoxin 
(C,,H,.O,). This yellowish brown body is soluble in ether, chloro- 
form, benzol, alcohol and caustic alkalies, but insoluble in water and 
in dilute acids. Under the influence of an excess of alkali it is 
trensformed into ergochrysinic acid which is inactive. However, 
an active combination of chrysotoxin with sodium can be obtained 
by precipitating its ethereal solution with an absolute alcoholic 
solution of sodium hydrate, but in this case an excess of alkali 
is to be avoided. This combination is known as spasmotin. Accord- 
ing to Dale, chrysotoxin contains about 90 per cent. impurities. 
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lf the original ethereal solution is not carefully fractioned with 
petroleum ether the chrysotoxin is admixed with a nitrogenous 
body. When such a precipitate is treated with glacial acetic acid 
a portion only dissolves. ‘The portion which remains undissolved, 
when taken up in ether, gives a precipitate with petroleum ether. 
This has a golden yellow color and is inactive on the cock’s comb. 
It has received the name ergochrysin. 

On treatment with sodium carbonate, the acid solution of the 
crude precipitate yielded a gray alkaloidal precipitate which was 
named secalintoxin (C,,H,,N,O.). This is about four times as 
active as chrysotoxin in producing bluing of the cock’s comb and 
is free from any convulsant action. Secalintoxin has the same 
action as chrysotoxin, but differs from it in degree. Jacobj says 
that under certain conditions a marked rise in blood pressure may 
follow its injection. Secalintoxin is a white powder which is soluble 
in alcohol, benzol, chloroform, and slightly so in ether. It gives a 
violet color on evaporation with an alcoholic solution of HCl. An 
oxalate, a phosphate and other salts were obtained by precipitating 
its ethereal solution with the corresponding acids. It was noted 
that on standing, the oxalate separated into two portions, one less 
soluble than the other, but this did not suggest to Jacobj that they 
were possibly two oxalates. 

When the precipitate of secalintoxin is dissolved in a mixture 
of ether and alcohol and treated with petroleum ether, a greenish 
mass is precipitated along with some crystalline needles. Jacobj 
believed that by this means he had separated the basic portion 
of secalintoxin, but one would hardly expect such a method to 
free a base from its combination. These needles have received the 
name secalin and their formula was determined to be C,,H,;,N,O,,. 
They gave a violet colored reaction with alcoholic HCl. These 
crystals are presumably the same as Tanret’s crystalline base. 
Jacobj expressed a doubt as to this identity, on the ground that his 
N. determinations did not agree with those of Tanret, but it has 
since been shown that Tanret’s figures are too high and should 
be close to those of Jacobj. Even 40 mg. of these crystals failed 
to produce bluing of the cock’s comb, and they were also devoid 
of convulsant action. The greenish precipitate with which these 
crystals were mixed, in 0.005-0.008 gm. doses caused bluing of the 
cock’s comb. Jacobj believed this resinous, readily-decomposable 
body to be the active principle of ergot, and has named it sphacelo- 
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toxin, because Schmiedeberg had previously used the term for the 
unknown active constituent of ergot. The combination of ergo- 
chrysin with sphacelotoxin was named chrysotoxin and that of secalin 
with sphacelotoxin was designated secalintoxin. Palm corroborated 
the activity of Jacobj’s preparation by clinical observations and also 
by animal experiments. 

Meulenhoff “* essentially corroborated Jacobj and stated that 
the active principle of ergot was sphacelinic acid. ‘This he be- 
lieved identical with sphacelotoxin but retained Kobert’s nomen- 
clature, using the term sphacelinic acid. He claimed the presence 
of but one alkaloid, ergotinine, which he considered only partly 
active. Kobert claimed that spasmotin was weaker than his sphace- 
linic acid and warned against its clinical use, as he believed that 
it was merely sphacelinic acid and had all its disadvantages. 

Rielander ** has corroborated the work of other investigators 
in finding both betain and cholin in ergot. By injection he showed 
that these bodies were not responsible for the local gangrene which 
appears at the site of an ergot injection. In addition to these 
compounds he found both tetra- and penta-methylendiamin. As 
to whether these exist as such in ergot or are products from the 
reagents is not proven. Ludwig,® years before this, claimed that 
methylamin was present in ergot, while Ganser denied that methyl- 
amin, or trimethylamin existed as such in ergot. Tanret traced 
methylamin to the decomposition of his ergotinine. It is to be 
presumed that the free ammonia which Vauquelin suspected to 
be present may be in reality an amine. 

Vahlen * has recently introduced a crystalline principle, which 
he obtained by evaporating the aqueous extract of ergot and ex- 
tracting the residue with hot alcohol (75 per cent.). On cooling 
this alcohol crystalline needles, which he named clavin, separated. 
The crystals varied in form when other methods of separation were 
used. They melt at 262-263° C. and are soluble in water, and 
their solution reacts neutral to litmus. Clavin is not precipitable 
by caustic alkalies, by alkaline carbonates or by alkaloidal reagents, 
and is insoluble in petroleum ether, ether and absolute alcohol. 
Vahlen was unable to determine accurately the yield of clavin, but 
stated that one kilogram of ergot yields a few grams of this substance. 
He has calculated the empirical formula to be C,,H..N,O., and 
believes, on the basis of his molecular weight determination, that in 
aqueous solution it dissociates into two bodies which have approxi- 
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mately the same molecular weight. Barger and Dale object to this 
determination in glacial acetic acid and believe Vahlen’s formula 
incorrect. 

Vahlen noted that on heating these crystals the reaction resembled 
that with leucin, an amino-acid which Buchheim had previously 
found in ergot. According to Vahlen, when 0.194 gram of clavin 
was injected into the vein of a cock, it produced no bluing of 
the comb; it is probably devoid of toxicity, as 2.6 grams per kilo 
injected subcutaneously into mice produce no symptoms save some 
dulness. According to him, the second constituent could be repre- 
sented by the formula C,;H,,O,N, although its structure is as yet 
unknown, and he believes that it is the physiologically active con- 
stituent of clavin. This is claimed on the basis that, as clavin is 
active and leucin is inactive, the second constituent must be the 
active one. 

Van Slyke has noted that the “ properties of clavin are almost 
identical with those of the isomorphous mixture of leucin and 
valin.” The main difference is in its melting point. He cor- 
roborates Barger and Dale in proving the presence of leucin in 
clavin, but indicates the presence of valin, which these investigators 
had at first overlooked. Van Slyke™ suggests that a mixture 
of leucin and valin should be tested physiologically. Shortly after 
Van Slyke’s paper appeared, Barger and Dale reported the presence 
of valin in clavin along with asparaginic acid. It is interesting to 
note that Barger admits that some of the activity in ergot is due to 
iso-amylamin which may be derived from leucin. 

The evidence at present is against clavin being the active prin- 
ciple of ergot. Barger and Dale suspect that the activity of clavin 
is due to some admixed p. oxyphenylethylamin. 

Kraft ®* has studied the ergot question and has proved that the 
bodies described by Kobert and also those of Jacobj are not 
chemical individuals. He isolated two bases which he considered 
to be alkaloids. One of these is identical with the crystalline base 
of Tanret, so that Kraft retained the name of ergotinin which 
Tanret had originally used. According to Kraft its empirical 
formula is C,,H,,0;N,;. The second base received the name hydro- 
ergotinin, as it was considered to be a hydrated form of ergotinin, 
therefore its formula would be C,,H,,N-;O,. These alkaloids were 
obtained from an ethereal extract by shaking it with a tartaric- 
acid solution, then freeing the bases with soda, again shaking 
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into ether and crystallizing from methyl alcohol. The two alkaloids 
were separated from one another by means of their sulphates. Ap- 
parently these bases could be transformed one into the other. Kraft 
also determined the presence of several lacton acids, secalonic acid 
and certain of its derivatives. As to whether these products are 
related to the crude scleroxantine of Dragendorff and Podwissotski 
is not considered. Kraft also found an oil, betain, cholin, mannit 
which had been noted by previous workers, Tanret’s ergosterine 
and tri-methylamin which he believed were derived from betain. 
Walz had called attention to tri-methylamin in ergot, and Brieger °” 
in 1887 believed it traceable to cholin or isocholin. Kraft first used 
Keller’s method of extracting the bases from ergot by means of 
alkaline ether, using MgO to secure alkalinity and to free them, 
but found that he could obtain these bodies by means of ether with- 
out adding the alkali and, therefore, argued that the alkaloids existed 
in a free condition, a suggestion which had been previously made 
by Keller. 

The physiological testing of these preparations was done by 
Jacquet. He tested the precipitate obtained from an ethereal ex- 
tract by means of petroleum ether. This precipitate would cor- 
respond to Jacobj’s chrysotoxin. When administered as a powder, 
or an oily emulsion, to cocks it caused no bluing of the comb, but 
if dissolved with NaOH, the filtrate, on injection into cocks, pro- 
duced a bluing of the comb, and a similar injection into pregnant 
rabbits was followed by abortion. To produce this action in guinea 
pigs 0.25 gm. of the crude substance was required. This would 
really represent 50 gm. of ergot. 

After dissolving in glacial acetic acid and diluting with water, 
0.02 gram of ergotinin was injected into a pregnant guinea pig. 
This animal died in twenty-four hours with symptoms of ascending 
paralysis. There was no abortion. 

After dissolving in the same acid and lessening the acidity 
with NaOH, 0.013 gm. of hydroergotinine was injected into a cock. 
This injection was followed by a typical bluing of the comb, but 
the animal died the next day. A similar injection of 0.01 gram of 
hydroergotinine caused bluing of the comb, but the animal did not 
die. An injection of the same amount of this base into a pregnant 
guinea pig caused convulsions. After two days 0.025 gm. more 
was injected into this animal. Twitchings of the muscles and rest- 
lessness were observed and four days later immature young were 
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born. The injection of 0.04 gram of the hydroergotinine was made 
into a pregnant rabbit and two days later 0.05 gm. more given. On 
the third day this animal died of inflammation of the lungs and had 
not miscarried. 

A similar injection of even 0.25 gm. ergotinine caused no mis- 
carriage, but the animal died. Kraft, basing his conclusions on 
the experiments of Jacquet, says that the therapeutic use of ergct 
in exciting intense uterine contractions cannot be traced to the 
alkaloids, and that the alkaloids are convulsants, but that the 
bluing of the cock’s comb may be due to hydroergotinin. However, 
Vahlen, who tested a sample of ergotinine sent by Kraft, found 
it practically non-toxic. The secalonic acids proved physiologically 
inactive. 

It must be confessed that considering the physiological data 
which Kraft presents, one would not feel convinced that these com- 
pounds represented the physiological activity of ergot, because 
while the pregnant rabbits aborted after the injection of hydro- 
ergotinin, yet these animals showed marked constitutional symp- 
toms, convulsions, etc., and it might be urged that abortion was 
only one feature of an intoxication. Again, by using glacial acetic 
acid and dilute alkalies as solvents for his bases, one is inclined 
to trace at least a portion of the action to decomposition products 
of the bodies brought about by such solvents. 

While Kraft was carrying on his work, independent investiga- 
tions on the same subject were being pursued at the Wellcome 
Research Laboratory of London. The first paper on this subject 
from that institution was published by Barger,’ Carr and Dale 
in 1906, shortly after Kraft’s original paper appeared. These 
investigators isolated a crystalline base which they named ergotinin 
and assigned to it the empirical formula C,,H,,O,N,;. It proved 
to be Tanret’s crystalline base. This alkaloid formed amorphous 
salts and was found to be physiologically inactive, thus corroborat- 
ing the experiments of Kobert and Meulenhoff. They also isolated 
an amorphous base which they named ergotoxin. It was shown to 
have the composition C,,;H,,O,N;. From it they succeeded in 
making a number of crystalline salts, especially an oxalate, hydro- 
chlorate, hydrobromate, and a phosphate. The free base, unlike 
ergotinine, was soluble in dilute sodium hydrate solution. They 
examined a sample of hydroergotinine sent by Kraft and found it 
to be identical with their ergotoxin. Vahlen claims, however, that 
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the toxicity of ergotoxin and hydroergotinin differed too much for 
them to be the same compound. Meulenhoff had a similar experi- 
ence but his experiments may be objected to on the ground that he 
was not using the purest products of these investigators. 

The intravenous injection of .0005 to .oor gram of ergotoxin 
into a pithed cat, under artificial respiration, caused persistent rise 
in the systemic blood pressure, without a preliminary fall. Dale 
noted that after such an injection adrenalin failed to cause an imme- 
diate rise in blood pressure and showed what he called a “ reversal 
in action,” that is, a fall in blood pressure. In doses of a few milli- 
grams, ergotoxin produced the typical bluing of the cock’s comb and 
the uterine contractions in pregnant animals characteristic of ergot. 
The injection of 2 mg. of ergotoxin dissolved in dilute NaOH, into 
the ear vein of a rabbit, was followed in one case by dry gangrene 
of the ear. Unlike Kobert’s cornutine, it produced no convulsions 
in frogs. 

Barger and Dale at first believed, as did Kraft, that the 
active alkaloid was a hydrated form of the inactive one, and they 
adopted Kraft’s view that each base could be converted into the 
other at will. The transformation of the inactive alkaloid into 
an active form was supposed to be accomplished by heating in dilute 
phosphoric acid. A more careful study has shown that this process 
does not yield ergotoxin phosphate, as was originally supposed, but 
a phosphate of ergotoxin-ethyl-ester. This has some physiological 
activity, so that in working with such solutions one is apt to be 
misled in attributing the action to this base. Ergotoxin thus con- 
tains a carboxyl group and the relation between the inactive and 
active alkaloids is that of a lacton. Barger and Dale believe the 
basic bodies isolated by Keller and also by Dragendorff to be mixtures 
of inert ergotinin with ergotoxin. 

They soon noted that all of the physiological activity of ergot 
could not be explained on the basis that ergotoxin was the sole 
active principle, but that there must be some water-soluble one 
to which most of the activity of ergot was due. In investigating the 
pressor action of putrid meat Barger and Walpole found it was due 
to p. oxyphenylethylamin, 


HO<——>CH,CH,NH,, isoamylamin, CHs——> cH, CH,NH,, 
a 


and phenylethylamin, and at once suspected some of these bodies 
to be the missing principles in ergot. They found p. oxypheny- 
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lethylamin, phenylethylamin and isoamylamin to be present in ergot. 
Para-oxyphenylethylamin can be shaken from water into ether pro- 
vided sodium carbonate is used, but not by means of NaOH. Barger 
and Dale freed it as a benzoyl compound. The rise in blood 
pressure following the injection of ergot preparations was almost 
entirely due to the first constituent; the other two played only a 
subordinate role in the activity of ergot. They believed the first 
to be derived from tyrosin, while the others were traced to leucin 
and phenylalanin, respectively. Para-hydroxyphenylethylamin pro- 
duces a rise in blocod pressure much like adrenalin, only weaker. 
This similarity in action might be expected from the close chemical 
relationship with adrenalin, which may be represented as 


HO 


Unlike adrenalin, this body is active when administered by mouth 
and produces no glycosuria. Isoamylamin and phenylethylamin 
have a similar action but less marked. Both compounds exert 
qualitatively the same kind of action on the true sympathetic 
system as adrenalin. Dale and Dixon say that “ Both p. hydroxy- 
phenylamin and isoamylamin were found to cause contractions 
of the uterus and vagina of the rabbit in all functional conditions,” 
and the injection of either base would bring on labor in pregnant 
animals. Like adrenalin, p. oxyphenylethylamin causes inhibition 
in the non-pregnant uterus of the cat, and causes contraction in 
the pregnant uterus, however, it is much less toxic. 

Kehrer noted that certain extracts of ergot produced an intense 
activity on the non-pregnant uterus of the cat, and that it was 
the dialyzed ergotin of Wernich which especially showed this 
action. This preparation is made by a slow process of dialysis, 
which suggested that it was due to the action of micro-organisms. 
The evidence at present points to B-iminazoylethylamine ™ as the 
compound to which this action is to be traced. This compound is 
derived from histidine by the elimination of carbon dioxide, in the 
same manner as p-hydroxyphenylethylamin is derived from tyrosine. 
Thus histidine 


CH I 
a 


ds .cu,NH, 
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One month previous to the appearance of barger and Dale’s 
paper on £-imidazoylethylamine,"! Kutscher had fractioned from 
ergot, by means of silver nitrate and ammonia, a derivative of 
histidin which was found to produce a marked fall in blood pres- 
sure in rabbits. He suspected it to be imidazoylethylamin, but 
found this latter would produce a rise in blood pressure while 
the base he obtained produced a fall and on this basis argued 
against its identity. The difference in the views of these investi- 
gators can be explained as due to differences in the animals used for 
testing their compounds. 

Recently another active principle has been found in ergot by 
Engeland and Kutscher. This has been found to be agmatine, a 
base which Kossel ** found in herring roe. Agmatine is related to 
arginine in the same manner as fB-iminazoylethylamine is related to 
histidin. 

According to the latest view, the action of ergot in bluing 
the cock’s comb is due to ergotoxine, while the blood pressure 
raising action is mainly due to p. oxyphenylethylamin, although 
ergotoxine plays a part in it. Parahydroplyphenylethylamine is 
difficult to isolate, and the amount present has not been determined 
chemically, but by physiological tests it is estimated that 1 kilogram 
of ergot will yield a few decigrams of this substance. 

The important problem now is whether ergotoxin, on decom- 
position, will yield these various pressor amines, and if not, are 
they all decomposition products of a common mother substance? 
Should this be so, this body remains to be isolated. 


RESUME. 


Investigators have long recognized in ergot the presence of two 
bodies which have been designated as alkaloids. The specific 
alkaloid, ergotoxin, is present in such small quantities in ergot 
that we cannot trace the entire therapeutic action of ergot to 
this compound alone. It would be well to decide whether the 
action of ergotoxin is not really due to an amino group. The 
evidence at present points to the fact that ergot owes its activity 
to the presence of various basic amino compounds, and this is 
supported by the fact that only fresh ergot is official in certain 
pharmacopoeias, as it is known that ergot rapidly degenerates 
with the formation of tri-methylamine. It is interesting to note 
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that practically every preparation introduced by chemists or 
pharmacologists has been endorsed by some clinicians as useful 
in labor. This may perhaps be explained on the basis that all 
such preparations have carried mechanically with them some of 
the active constituents of ergot, but the conditions under which labor 
pains intermit and recur are so little understood that it is rather 
difficult to always show the relation of ergot to such pains. 


A good review of this literature can be found in A. Bennecke. 
Der heutige Stand der Mutterkornfrage. Archiv. f. Gynekol., 


vol. 38, p. 669, 1907. 
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THE KEEPING QUALITIES OF ERGOT AND ITS FLUID 
EXTRACTS. 


By Horatio C. Woop, Jr., 
Professor of Pharmacology and Therapeutics in the Medico- 
Chirurgical College. 


Drugs are the doctor’s tools. If a carpenter’s tools are of poor 
steel, they will not take a fine edge, and cut but slowly; in ordinary 
work, with soft wood, the carpenter can manage to make some 
progress, even with comparatively poor tools, but when an extra 
hard piece of timber must be worked the edge of the soft steel will 
turn, and the tool will no longer cut at all. In an analagous way the 
physician under ordinary conditions, in the less serious complaints, 
may make some sort of progress even with drugs of inferior quality, 
but in an emergency, when life is perhaps hanging in the balance, it 
is essential that he have remedies on whose potency he can rely. 
Ergot is among those drugs which are frequently employed in con- 
ditions of immediate danger, and if pharmacy is to be a true hand- 
maiden of medicine she must use her utmost endeavor to supply the 
physician with reliable preparations of ergot. 

It has long been known that crude ergot was liable to deterior- 
ation. The United States Pharmacopeeia says “after being kept 
more than one year it is unfit for use.”’ While this statement is a 
proper recognition of the instability of the drug, as a legal standard 
it is a little extreme. Under present commercial conditions it is 
often impossible to obtain ergot which conforms strictly to the United 
States Pharmacopceia. The ergot crop is harvested chiefly during 
the month of August, and after collection, the bulk of the crop is sent 
to the large English exporters from whom it is imported into this 
country, and usually does not appear upon the American market until 
about January. It is, therefore, very evident that any ergot which is 
bought between the months of August and January must be more 
than one vear old. Under the most favorable conditions, therefore. 
during only seven months of the year can the pharmacist possibly 
obtain ergot which is strictly U.S.P. Moreover, he has no 
means of being sure than the jobber from whom he buys his 
ergot is supplying him with the latest crop. There is reason 
to believe that some importing houses in New York keep their ergot, 
if not disposed of, for several vears. T have had in my possession a 
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sample of crude ergot which was obtained from a large London im- 
porter accompanied with the statement that they had had it for three 
years and that they obtained it in turn from a New York firm who, 
to their certain knowledge, had had it for at least four years, and 
when we remember that the New York firm must have imported the 
ergot from Europe, so that it was at least one or two years old when 
they got it, it is evident that this sample of ergot was nearly, if not 
quite, ten years old. The specimen consisted largely of granular 
detritis, evidence of the ravages of insects, and the letter, comment- 
ing upon the appearance of it, stated with a delicious naivété: 
“ If sifted it would look presentable, but could be saleable at current 
prices only if a scarcity came along, or if wanted for a cutting con- 
tract for some institution! ” 

Sad as it is to contemplate this disregard of our national standard, 
it becomes horrifying when we consider the justness of that standard, 
and remember the uses to which the drug is put. Griinfeld obtained 
a freshly gathered sample of ergot which he tested at various inter- 
vals during a year. He found that in October it required twice the 
dose to produce the coxcomb reaction that it did when gathered in 
August, that by February it required: eight times the dose, and by 
June no dose would produce the characteristic effect. He does not 
state definitely what precautions were observed in keeping the ergot, 
and my own experience would lead me to believe with proper care 
crude ergot can be preserved more successfully than in his experi- 
ments. His work shows, however, the absolute necessity of using as 
fresh ergot as can be obtained. 

There are two causes for the loss of activity in ergot: (1) the 
attacks of insects, and (2) chemical change taking place in its 
active principles. In regard to the first, there is at present no positive 
evidence that, if the ergot is sifted, the whole grains which are left 
upon the sieve are inferior in quality to ordinary ergot. Moreover, 
it is comparatively simple to protect the drug against these enemies. 
A little chloroform vapor is all that is necessary. 

Concerning the change which takes place in the active principles 
of the drug, we have little information as to the chemical nature of 
these alterations or how to prevent them. Basing my conclusions 
upon the results of a single experiment, I have advised that 
powdered ergot should be dried for 48 hours at a temperature of 37° 
C. and then hermetically sealed, a little chloroform being previously 
added to prevent the growth of any mites. 
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It is a common belief among pharmacists that the fluid extract 
of ergot is much more permanent than the drug itself, but a series 
of experiments which were carried out by Dr. Hofer and myself has 
convinced me that it is a preparation which cannot be kept indefi- 
nitely. Whether it deteriorates more rapidly or less rapidly than the 
drug itself, I am not prepared to state, but I am satisfied that a fluid 
extract should not be kept more than a year under any conditions, 

We investigated the problem of the influences which tended to 
hasten undesirable changes in the fluid extract of ergot in the follow- 
ing manner: Each sample of fluid extract of ergot as it was received 
from the maker was divided into three portions, one of which was 
immediately placed in an amber colored bottle which was com- 
pletely filled so as to exclude any air, and hermetically sealed. The 
second portion was placed in a wide-mouthed container which was 
simply stoppered with cotton so as to keep out the dust, in this 
manner allowing free exposure to atmospheric influences, alcohol 
being added from time to time as it evaporated from the fluid 
extract. The third portion was kept in the bottle in which it was 
received from which, from time to time, small amounts would be 
removed for experimental purposes, the cork being replaced each 
time, in this way closely simulating the conditions in the ordinary 
pharmacy. It may be noted that these bottles were kept at room 
temperature and many of them through the summer. The follow- 
ing table shows the average loss per week of sphacelotoxin when 
assayed by the method described by me. (AMERICAN JOURNAL OF 
PHarmacy, May, 1909, page 215.) 

I have included also the figures obtained by Griinfeld for crude 
ergot. As we found that the rate of deterioration was not constant, 
I have divided the table into two portions, the first of which gives 
the average loss of all the samples which were kept for from five to 
fifteen weeks, and the second, those which were kept sixteen to 
twenty-five weeks. 


5-15 weeks 16-25 weeks 
Open 6.4% loss per week 2.5% loss per week 
Sealed 16% “ * 
Griinfeld 6.2% “ “ 35m “ 


In the paper published by Doctor Hofer and myself (Archives 
of Internal Medicine, October, 1910, page 388), we have brought 
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forward evidence which served to convince us of the reliability of this 
process of chemical assay. It is to be noted, however, that my con- 
clusions concerning the deterioration of the fluid extract of ergot are 
not based purely upon this chemical evidence, but also upon a 
number of physiological tests. We have found that the loss of 
activity as measured by its power to raise the blood pressure occurred 
more or less harmoniously with the figures just quoted, although we 
have only four samples concerning which we have complete records 
of the rapidity of change in physiological power under varying 
conditions. 

As to the details of keeping, I may say that with the exception 
of the sealed botties, which were invariably of amber-colored glass, 
no effort was made to protect the drug against the effects of the 
light, as we wished, in the one instance, to imitate, as nearly as pos- 
sible, conditions in the retail pharmacy, and in the other instance, 
to see how rapidly the fluid extract would lose strength under the 
most favorable conditions for such change. 

There are prominent obstetricians who maintain that ergot is an 
inert drug, so unfortunate has been their experience with its use. 
It is manifest that the poor quality of ergot upon the market is 
robbing the medical profession of a very valuable tool, and endanger- 
ing the lives of those patients whose physicians place too much 
confidence in this drug. There is, therefore, crying need for correc- 
tion of this really horrible state of affairs. In view of the fact that 
there is still much difference of opinion as to the best methods of 
testing the activity of ergot, and also of the fact that none of these 
methods can be satisfactorily conducted by retail pharmacists,— 
while the method of chemical assay suggested by myself is simple 
enough for any pharmacist to carry out, modesty forbids me 
urging it as a universal test until its value has been confirmed by 
other observers,—it is essential that pharmacists do what they can 
to see that their fluid extract at least fully represents the crude 
drug from which it was manufactured. For this reason, I would 
vigorously urge: (1) that the fluid extract of ergot be marketed by 
wholesalers in packages of not over four fluid ounces, and immedi- 
ately after the completion of the percolation ;(2)that each bottle carry 
plainly upon the label the date of its manufacture; (3) that no phar- 
macist be permitted to dispense a fluid extract of ergot which is more 
than six months old. 
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THE RESPONSE OF GUMS AND SIMILAR SUBSTANCES 
TO MOORE’S REACTION. 


By Toratp SOLLMANN 
From the Pharmacological Laboratory of Western Reserve University, 
Cleveland, Ohio. 


The well-known reaction of Moore or Heller consists in the 
occurrence of a yellow to dark brown color, when glucose solution 
is heated with KOH or NaOH. The reaction also occurs at ordin- 
ary temperature, but much more slowly. 

This test, which was introduced in 1844 by John Moore?! and 
F. Heller, has been practically displaced by other sugar-tests. It 
is especially unreliable for small traces of sugar in colored fluids. 
In urine, for instance, Rosenfeld (Deutsche medicin Wochenschrift, 
1888, p. 451) failed to obtain reliable results even with 0.5 per cent. 
of glucose. Ina pure solution, the test is very much more delicate. 
In my hands, even 0.01 per cent. of glucose gave a faint yellow 
color, which, however, bleached almost completely in twenty-four 
hours. A 2 per cent. solution of glucose gave a mahogany color, 
which was not noticeably changed in twenty-four hours. 

The depth of color is also determined by the amount of free 
alkali. Framm (quoted from Neubauer and Vogel, Analyse des 
Harnes, tenth edition, p. 100), found that 0.o1 per cent. of dextrose 
gave a good reaction with 0.5 per cent. NaOH. With sodium 
carbonate I found only a slight degree of darkening. 

The nature of the reaction and of the products formed by the 
decomposition of the sugar are not clearly understood, although 
they have been the subjects of careful investigation (Cf. Neu- 
bauer & Vogel, /.c.) ; the process is evidently complex, and probably 
varies with the conditions, and with the nature of the substances 
employed. 

Aside from dextrose, the test gives positive results with many 
other carbohydrates. According to Neubauer & Vogel (/.c.) and 
Hammarsten (Lehrbuch der Physiologischen Chemic), it is given 


2I may take this occasion to correct some curious errors in citations of 
Moore’s original paper. Neubauer and Vogel, and Marck’s Reagentien 
Verzeichniss both give a wrong reference, namely The Lancet, ii, Sept. 26, 
1844; after considerable search we located it in The Lancet, ii, Sept. 14, 1844, 
p. 751; even the index of The Lancet gives the wrong page (75)! 
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by the pentoses (xylose) and hexoses (dextrose, levulose) ; of the 
disaccharides, maltose and lactose give the reaction, but not sac- 
charose. J/ucin is also said to respond positive. Of the polysac- 
charides, glycogen and dextrin are practically negative, but may 
react after prolonged heating, which presumably decomposes them. 
Starch is negative; so also is inosit. 

All aldehydes which I have tried react positive (acetaldehyde, 
paraldehyde, formaldehyde, benzaldehyde and cinnamic aldehyde). 

In all the preceding instances, the substances which give positive 
results reduce Fehling’s solution, and those which react negatively 
to Moore’s test also fail to reduce the copper. 

On applying these tests to a number of gums and similar sub- 
stances, | found a somewhat different behavior, which I have not 
seen recorded: These gums (acacia, tragacanth, and cherry gum), 
as also, agar, cetraria, and chondrus, give a golden or brownish- 
yellow color on heating with sodium hydroxide solution; but they 
de not reduce Fehling’s solution even on prolonged heating. 

As many of these may contain reducing sugar, they must be 
thoroughly washed (sometimes for several days). Even then there 
might be a suspicion that Moore’s test is more delicate than Fehl- 
ing’s, but I have convinced myself that a dextrose solution which 
gives the Moore’s test much more faintly than the agar solution, 
nevertheless gives a very plain precipitate with Fehling’s test. With 
the difficulty soluble gums, the Moore’s reaction can be best observed 
by heating the soaked substance directly with the reagent. I have 
applied the same technic to the Fehling’s test, using one part of 
Solution A to three parts of Solution B. The results were nega- 
tive, except with occasional specimens, which were presumably not 
sufficiently washed. 

In the case of cetraria and cherry gum, the Moore’s reaction was 
applied separately to the portions soluble and ‘insoluble in water. 
The insoluble residue gave negative results. Cornstarch and 
glycogen did not give the Moore’s reaction. 

After heating with dilute acids (which converts gums into 
hexoses and dextroses) all these substances reduced the Fehling’s 
solution. 
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THE EXTEMPORANEOUS PREPARATION OF 
MEDICATED GAUZES. 


By Gerorce M. BERINGER, Jr., P. D. 


A few years ago the writer was called upon to prepare iodoform 
gauze bandages for an emergency order. This led to an examina- 
tion of the literature upon the subject and experimentation upon 
improved methods for the preparation of such gauzes as are in 
common use. The results of the investigation are presented in this 
paper. 

The earliest type of antiseptic gauze was that of Lister, made 
by soaking the material in a melted mixture of resin, paraffin and 
phenol. It is needless to say that such a ‘‘ messy” preparation as 
this has long since passed from the American market. Many recent 
foreign works, and a few of our own, however, still retain the for- 
mula. Some, also, give a similar formula for the preparation of 
iodoform gauze, and the common method practised to-day is to 
distribute the iodoform over the surface of the gauze in the form of 
a starch paste suspension with glycerin. While this is better than 
the resin method, I believe that, aside from the required antiseptic, 
the less foreign material contained in a surgical dressing the better. 
Such material not only lessens the absorbent qualities, but may be 
irritant and, surely, restrains the activity of any antiseptic with 
which it may be combined. 

Another point worthy of note is the incompleteness of many of 
the published formulas. One authority gives a formula for bichlo- 
ride gauze. The amount of liquid directed for impregnation is 
one fluid ounce and contains 2 grains of mercuric chloride. No 
amount of gauze is specified. If the resulting preparation is to be 
of the usual 1 to 1000 strength, about 2000 grains of gauze will 
be required. The amount of liquid directed will hardly perceptibly 
moisten this, yet the directions are “ Immerse for twelve hours 
“Wring out” and “ Allow to dry as far as the glycerin will permit.” 

The first rational method appears to have been proposed by 
H. Helbing in 1889. He recommended ether or a mixture of ether 
and alcohol for the preparation of an extended list of gauzes. This 
was ideal in so far as no foreign material remained in the finished 
product, but the cost of the solvent, the danger from fire, and the 
unpleasant effects upon the operator precluded any extended com- 
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mercial application. However, in recent years, the reduced cost of 
ether and other solvents and the improvement of mechanical appli- 
ances for manipulation should have caused a general adoption of the 
method, but it seems, to have been overlooked. 

In the case of the iodoform gauze bandages first mentioned, 
ether was tried, but had to be abandoned, because of fire risk and 
its effects upon the operator. A solvent similar in diffusive proper- 
ties to ether was sought and found in acetone. The tightly rolled 
bandages were saturated to the core in a few minutes after pouring 
the solution upon them. Furthermore, they dried perfectly and 
evenly as fast as they could be rewound. The same method has 
been applied to a number of other gauzes with equal success. The 
vapors do not seem to have any ill effect upon the operator. 

When one remembers how long the name absorbent gauze has 
been used, it seems strange that a method of preparation based 
entirely upon the absorbent qualities has not been more generally 
used. Yet the majority of the published formulas direct an excess 
of liquid to be applied and subsequently removed by expressing to 
a given weight, and drying, losing sight of the fact that an amount 
of liquid just short of saturating the material would quickly and 
evenly diffuse, and evenly distribute the medicament. The appli- 
cation of this principle prevents the uneven distribution of the 
medicament as caused by the evaporation of a large amount of 
liquid, when heavy and slowly volatile from the lower, or when 
light and quickly volatile from the upper portions of the material 
suspended for drying. Obviously, it would have the added advan- 
tage of lessening the exposure of the product to septic contamina- 
tion, as well as that of bringing it into the class of extemporaneous 
preparations by the saving in time effected. 

Before proceeding with the individual formulas, it might be well 
to describe the gauze used and the necessary precautions to secure 
asepsis, even though they present nothing new. The older directions 
required the removal of the resins and fats from the gauze by solu- 
tions of soda or potassa and its bleaching by chlorinated lime or 
soda. It was then directed to be washed with hydrochloric acid 
and finally with water. Suitable material can now be had, already 
prepared, in the market. A satisfactory product contains about 
twelve threads to the centimetre both on the woof and on the warp, 
and is conveniently used in widths of about 90 cm. (1 yd.). One 
metre of this weighs about 25 Gms. It should be free from 
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chlorine and starch or gum-like material. According to the british 
Pharmaceutical Codex, 1 Gramme, when incinerated, should yield 
“ practically no residue.” 

It is safer to prevent contamination, as far as possible, than to 
depend entirely upon sterilization for an aseptic product. The 
tables, floor and all other possible portions of the room where 
gauzes are to be prepared should be scrubbed with hot lye solution 
containing phenol. The top of the work table should be preferably 
of glass, but, if not, should be thoroughly scrubbed and _ finally 
washed with a 1-500 “ bichloride solution,” and covered with sheets 
of sterilized parchment paper before any dressings are placed upon 
it. The hands and nails of the operator should be scrupulously 
clean and washed, just before handling the material, in a 5 per cent. 
phenol solution. The clothing and hair should be covered with 
garments or wrappings of sterile muslin or gauze. Also, any 
objects not capable of being moved from the neighborhood of the 
work, and not needed for it, should be covered with sterile cloths. 
Jars, rods and all other materials should be sterilized where pos- 
sible by boiling in water for fifteen minutes. Cartons and paper 
for packing and wrapping should be heated in an oven for one-half 
hour at a temperature of 120°-150° C. 

The gauzes on the market, both plain and medicated, are in 
two forms—moist and dry. Hence directions for both are given. 
The moist forms seem to have the preference of most surgeons. 
They are more readily sterilized in that condition, are more pliable 
and suitable for packing wounds and cavities, insure more rapi< 
drainage, and have less tendency to adhere to the wound surfaces. 


PLAIN ABSORBENT GAUZE, Dry. 

The gauze should be cut into convenient lengths and rolled or 
folded into suitable bundles, wrapped in sterilized parchment paper 
and placed in a steam bath for one half-hour. It should then be 
removed and placed in previously sterilized cartons or wrapped in 
sterilized tough, heavy paper. 


PLAIN ABSORBENT GAUZE, Motst. 
The gauze should be cut into suitable lengths, then sprinkled with 
sterilized distilled water containing 5 per cent. of glycerin and 
packed in previously sterilized amber glass jars. The filled jars, 
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with the caps loosely placed, should then be resterilized in a steam 
bath for one half-hour, after which they should be immediately 


sealed. 
lopOFORM GAUZE, 10 Per CEN’., Dry. 


Dissolve the iodoform in the acetone and pour over the gauze 
loosely placed in a sterilized jar, or other suitable container, fitted 
with a close cover. Cover and allow to stand about fifteen minutes 
or until evenly moistened. Remove from the jar and drive off 
the acetone by waving in the air. Immediately wrap in sterilized 
parchment paper. Resterilize in steam bath for fifteen minutes and 
then enclose in a tight carton, or tough paper wrapper, previously 
sterilized. 

lopororM GAUZE, 10 Per CEeNnt., Mors. 

Prepare by taking iodoform gauze dry, as above, and sprinkling 
with freshly sterilized distilled water containing 5 per cent. of 
glycerin (about 75 c.c. wil be needed for each 100 Gm. of gauze). 
Allow to stand in a covered sterile jar till the moisture is evenly 
distributed. Pack into sterilized amber glass jars and resterilize, 
with lids of jars loosely placed, in a steam bath for fifteen minutes. 
Hermetically seal the jars immediately upon removal from the 
sterilizer. 

Resterilization for only fifteen minutes is directed for iodoform 
gauze because of the ease with which iodoform is decomposed by 
heat. 

Prepared in this manner, the iodoform is so firmly attached 
to the gauze that very little is washed off when immersed in water. 
With the starch paste suspension method, as previously mentioned, 
the secretion from a freely discharging wound, or the condensed 
steam from sterilization is sufficient to flush it from the material. 


TuymMor lopipe Gauze, 5 Per Cent., Dry. 
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Dissolve the thymol iodide in the chloroform and add the ace- 
tone. Prepare as directed for iodoform gauze, dry. 

Chloroform is the best single solvent for thymol iodide, although 
no one solvent dissolves it entirely. Acetone is, however, the 
cheaper and, in the combination above, works satisfactorily. 


lIopipe GAuZE, 5 Per CENtT., Moist. 


DRY THYMOL IODIDE GAUZE, 100 GM. 


Prepare as directed for iodoform gauze, moist. 


SUBLIMATED oR BicHLOoRIDE GAUZE (Dry), I-1000. 


Dissolve the mercuric chloride in the acetone and water and 
proceed as under iodoform gauze, dry, but resterilize for one half- 
hour. 


SUBLIMATED OR BICHLORIDE GAUZE (MolIstT), I—1000. 


Dissolve the mercuric chloride in the water and add the glycerine. 
Proceed as directed for iodoform gauze, dry, but pack in sterilized 
amber glass jars. Have jar lids loosely placed, then put jars into 
steam bath and resterilize for one half-hour. Hermetically seal 
immediately upon removal from the sterilizer. 


PHENOLATED OR CARBOLIZED GAUZE, 5 PER CENT., Dry. 


Mix the acetone and the water, add the phenol, and proceed 
as for iodoform gauze, dry. Resterilization is used for only fifteen 
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minutes in this case because of the ease with which the phenol may 
be volatilized through the wrapping. While a small amount of 
moisture remains in the product when finished, it will dry rapidly 
after packing. 


PHENOLATED OR CARBOLIZED GAUZE, 5 Per CENT., Most. 


Mix the acetone, water and glycerin and dissolve the phenol in 
the mixture. Proceed as for iodoform gauze, dry, but pack, upon 
removal from impregnating jar, into sterilized amber glass jars and 
resterilize in a steam bath for one half-hour, having the lids of the 
jars loosely placed. Hermetically seal immediately upon removal 
from the sterilizer. 


BorATED GAUZE, 10 PER CENT., Dry. 


Dissolve the boric acid in the water by heat and proceed as for 
iodoform gauze, dry, excepting that the material should be kept 
at the temperature of boiling water till the moisture is evenly dis- 
tributed, and then pack without further drying. Resterilize for 
one half-hour. 


BoRATED GAUZE, 10 PER CENT., Morst. 


Dissolve the boric acid in the glycerin and water with the 
aid of heat. Proceed as for above, but pack in jars and finish as 
under iodoform gauze, moist, excepting that resterilization should 
be continued for one half-hour. 
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Prcrtc Acip GAUZE, 2 Per CENT., Dry. 


Dissolve the picric acid in the acetone and water and proceed 
as under iodoform gauze, dry. 


Picric Acip GAUZE, 2 PEr CEnt., Motst. 


Dissolve the picric acid in the glycerin, water and acetone and 
proceed as for phenolated gauze, moist. 

All gauzes for medication should be sterilized just before being 
used. This should be preferably, by dry heat at a temperature of 
120°-150° C. for one half-hour, as many of the moistening liquids 
cannot be satisfactorily applied to any but dry material. 

The amount of solution required for the impregnation of a given 
amount cf gauze will vary slightly according to the number of 
threads to a given unit and the tightness of twist of the fabric. 

Glycerin and acetone are not miscible, except upon the addition 
of water. Hence, it will be noted that gauzes prepared with ma- 
terial insoluble in water are moistened, where required, with 
glycerin solutions after impregnation. 

In working out these formulas the question as to method of 
figuring the percentages arose. It will be noted that the percentage 
of medicament is based in each case upon the amount added to 100 
parts of dry gauze. It is obvious that this furnishes the most 
convenient and most satisfactory means of figuring. The generally 
adopted method of parts im 100 parts of finished product, would 
be uncertain because of the variability of the moisture content 
through sterilization. Then, too, the weight of gauze taken is 
never exactly that given in a formula, but, in the nature of the case 
must be either a fraction or a multiple of the same and, often, an 
exceedingly inconvenient figure for calculation. For instance, work- 
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ing with 273 Gm. of gauze and a formula based upon to parts in 
100 of finished product, 30.33 parts of medicament would be re- 
quired. With the proposed method of 27.3 parts would be required, 
an amount easily and evenly calculated and weighed. Furthermore, 
if analytical methods are to be applied, it is much easier to remove 
the added material and figure upon a fixed remainder than upon 
an uncertain total weight. In the German “ Erganzungsbuch ” a 
formula is given which calls for 110 parts of iodoform to 1000 
parts of gauze. There has, apparently, been an attempt to har- 
monize the two methods by the addition of an extra to parts in the 
amount of iodoform directed, apparently, in order to make the 
finished product exactly 10 per cent. This is, of course, not the 
result. We often see the kitten chasing his tail. But scientific 
authority rarely gives us the opportunity of witnessing a similar 
endeavor upon its part. 

A few formulas for gauzes were given in a previous edition of 
the National Formulary, but were omitted in the last revision, prob- 
ably because, as there directed, they could not be satisfactorily pre- 
pared by the pharmacist. Then, too, they were not of the character 
demanded by modern practice. The writer believes that some of 
the submitted formulas might be admitted into that work with 
advantage. It has been argued again and again that official recog- 
nition would be a mistake, because the pharmacist lacks the facili- 
ties, and it has been hinted that he has not the intelligence and 
training necessary for the careful preparation of surgical dressings. 
These arguments, to say the least, are not very complimentary to 
the ingenuity and ability of the American pharmacist, especially in 
view of the fact that his brethren in Germany, Austria, Switzer- 
land, Belgium, the Netherlands and Italy, prepare such products 
from formulas in their respective pharmacopeeias. 
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ABSTRACT OF 
REPORT OF THE COMMITTEE ON QUANTITATIVE 
METHODS 


Division OF PHARMACEUTICAL CHEMISTRY 
OF 
AMERICAN CHEMICAL SOCIETY. 


Your Committee begs to offer the following report of work 
which has been done since the last meeting (July, 1910). In the 
search for suitable assays for the various mercury salts included in 
the U.S.P., for which standards of purity are laid down and no 
assay processes are given, investigation was made of a number of 
existing methods as indicated below. 

In order that you may know the method of working of the 
Committee, we give an outline of the plan pursued in this case. 
The Chairman sent out requests to the members of the Committee 
for suggestions as to methods suitable for general application 
to mercurous and mercuric salts. After going over the suggestions 
received, the following methods as proposed were again submitted 
to the Committee, together with samples of Mercurous Chloride 
and Mercuric Iodide. The methods as submitted are as follows: 


MEtHop No. 
Suggested by Mr. L. A. Brown. 
(See Schimpf—Volumetric Analysis, page 408. ) 


Applicable to mercurous iodide, chloride, bromide, and mixtures 
of mercuric and mercurous salts. 

Weigh out sample of about 0.5 gramme, place in Erlenmeyer 
flask of about 300 c.c. capacity, add 10 c.c. potassium iodide solution 
containing 2 grammes KI; rotate and quickly add 50 c.c. N/to 
iodine solution by means of a pipette, agitate until all of the sample 
is in solution. Then run in N/to Na,.S.O, solution until all the 
free iodine, has been removed, using starch solution if desired. 

Reaction—2HgCl + 6KI + I, = 2K,HgI, + 2KCl. 

By mixing the HgCl with the solution of the potassium iodide 
immediately before adding the iodine solution, the insoluble salt 
goes into solution more quickly. 
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MEtuHop No. 2. 
Suggested by Mr. L. A. Brown. 
(Merck’s Report, 1908, page 57.) 


Applicable to mercuric chloride, iodide, cyanide, nitrate, oxide, 
ammoniated mercury, metallic mercury, and preparations of mercury 
such as ointments of mercury, ammoniated mercury, nitrate, and 
oxide; solution of mercuric nitrate, Donovan’s solution, plaster of 
mercury, etc. 

Dissolve one gramme of the sample (e.g., HgCl,) using one or 
two grammes of potassium iodide if necessary, in sufficient water 
to make 100 c.c. of solution. 

Take 20 c.c. aliquot, add 1 gramme KI, 5 to 10 cc. of I0 
per cent. KOH sol., and 10 c.c. of water containing 2 or 3 c.c. 
of formaldehyde solution. Mix thoroughly and place on water-bath 
for about 10 minutes, or until supernatant liquid settles clear ; then 
decant off through a small filter, washing residue with two portions 
or more of water, decanting through filter as before. 

Dissolve the small amount of metallic mercury off the filter by 
means of a few drops of hot diluted nitric acid (1:1), washing 
the filter with a few c.c. of water to remove all traces of mercury. 
Collect filtrate and washings in the beaker containing the Hg, 
adding more nitric acid if necessary to secure solution of the mer- 
cury. Evaporate to about 2 or 3 c.c. on a water-bath, then dilute 
with water and transfer to a 100 c.c. flask, rinsing out beaker 
with successive amounts of water sufficient to make 100 c.c. of 
the solution. 

Take an aliquot representing about 0.1 gramme of HgCl,, add 
25 c.c. of water, then a slight excess of 5 per cent. iodic acid solution, 
5 cc. being enough. This is added drop by drop, agitating all 
the while to secure complete agglutination of the curdy precipitate. 
As soon as the supernatant liquid is clear, filter and wash precipitate 
with three or four portions of water. 

Dissolve precipitate off the filter with a few drops of diluted 
HCl, wash filter thoroughly, add 1 or 2 grammes of KI, allow to 
stand for about 5 minutes, then titrate the liberated iodine with 
N/to Na,S,O3. 

Each c.c. of N/to Thiosulphate = 0.0022405 gramme HgCl.. 

In the case of ointments, such as official ointments of mercury 
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and its salts, remove the ointment base by means of the proper | 
solvent, dissolve the residue with nitric acid, and apply the method 
as given. 
Metruop No. 3. 
Suggested by Mr. b. L. Murray. 
(See Smith—Electro-Analysis, pages go and 94.) 

Applicable to solutions of mercury nitrate, the mercury oxides, 
metallic mercury, mercury with chalk, and possibly some of the 
other mercurial preparations. 

Not applicable to calomel or corrosive sublimate. 

Those preparations of mercury as found in the U.S.P., which 
can readily be brought into solution in nitric acid, are satisfactorily 
assayed for mercury by electrolysis. 

The sample may well be of such a size that the final weighing 
of the metallic mercury will show a weight of about 0.250 gramme. 
The mercury solutions, or the dry preparations dissolved, are 
acidulated with 3 c.c. of concentrated nitric acid, diluted to 125 


c.c., heated to 70° C., and then electrolyzed with a current of 
N.D.,99=0.06 ampere and two volts. The metal will be fully 
precipitated in from 2 to 4 hours, and may appear as a uniform 
metallic coating upon the platinum dish, which is used as a cathode, 
or it may appear in shiny droplets. After the deposition of the 
material is complete, the mercury is washed with water, then with 
alcohol, then with ether, and finally dried a short time in the 
dessicator and weighed. The electrolyte remaining may be tested 
qualitatively for mercury to show that the deposition was complete. 

The time may be materially shortened by the use of the 
rotating anode and mercury cathode. 


MetuHop No. 4. 
Suggested by Mr. F. O. Taylor. 
(See E. Rupp, Berichte, 1906, 39, 3702.) 
(See also Chem. Zeit., 1910, 34, 220.) 


A solution of the mercury salt, containing about 0.2 gramme 
of mercury in 25 to 50 c.c. of solution, is treated with excess of 
KI so that the HgI, formed redissolves. Render alkaline with 


NaOH; treat with 3 c.c. of 40 per cent. formaldehyde solution 
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diluted with 10 c.c. of water and let stand with occasional stirring 
for about two minutes. Acidify with acetic acid; add 25 c.c. of 
N/1o iodine and after all the precipitated mercury has combined 
with the iodine, titrate the excess with N/1o sodium thiosulphate 
solution. 

Mercurous salts must be converted into mercuric before precipi- 
tation. 

In the case of mercuric cyanide, sulphuric acid should be used 
instead of acetic in order to decompose any cyanogen iodide which 
may have formed. 


Meruop No. 5. 
Suggested by Mr. F. O. Taylor. 
(See C. J. Pretzfeld—J. A. C. S., 1903, page 198.) 
Estimation of Mercury as Arsenate. 


The mercury must be present as a mercuric salt, and preferably 
as a nitrate, as mercuric arsenate is not precipitated from the 
chloride solution. A small amount of free nitric acid does not 
interfere with the accuracy of the results. To a cold solution 
containing about 0.25 gramme Hg in 100 c.c., add 20 cc. of 
saturated solution sodium arsenate. The heavy yellowish-white 
precipitate of mercuric arsenate immediately forms and _ settles 
rapidly, but for greater accuracy the author of the method recom- 
mends that the solution stand for several hours; then filter through a 
Gooch filter, wash thoroughly with cold water and dry at 100°. 


Metnop No. 6. 
Suggested by Mr. IF. O. Taylor. 
(See same paper as above.) 
Estimation of Mercury as Chloride. 


To a solution of the mercuric salt, preferably in the form of 
a nitrate containing about 0.25 to 0.4 gramme Hg, add a slight 
excess of a mixture containing one drop of hypophosphorus acid 
to each c.c. of H.O., and then immediately an excess of solution 
sodium chloride. Let stand for one hour, filter off the precipitated 
HgCl, wash thoroughly, dry at 100° and weigh. 


= 
| 
| 
| 
| 


Am. Jour. Phar 
190 Quantitative Methods. April, 1911. 


Below, in tabular form are given the results obtained by different 
members of the Committee in using these methods. 


ANALYsIS OF MERcUROUS CHLORIDE. 


Method No. 1. Method No. 4. Special Methods 
Chemist Per cent. Per cent. Per cent. 


98.947 99.62 ° 
99.33 99.79 


Mr. F. O. Taylor. 4 


CoM MENTS. 


* Method is entirely satisfactory if closely adhered to. 

* Method worked well, although some time was consumed in effecting 
solution in iodine. 

®*The factors seemed too large to permit of sufficient accuracy when 
working upon samples of close to 100 per cent. purity. 

*(Mr. Taylor’s results are unfortunately unavailable, but his comments 
are at hand.) The chief difficulty with this method is the dissolving of 
the mercury by the iodine solution, which is very often extremely slow. 
Aside from this, the method seems very good. 

*Samples were dissolved in sodium sulphide solution and electrolized 
three quarters of an hour with 0.5 ampere, 4-5 volts, using mercury cathode 
and rotating anode. (See Jour. Ind. and Eng. Chem., vol. 2, page 481.) 
Results very satisfactory. 


ANALYsIs OF Mercuric Iopipe. 
Method Method Method Method Method 


Chemist. No. 2. No. 3. No. 4. No. 5. No. 6. 
Per cent. Percent. Percent. Per cent, Per cent. 
Mr, A. 95.74" 99.67 *° 
100.39 
Mr. B. L. 79.17% 08.68 98.57” 
86.36 99.38 99.38 
81.50 08.52 
86.04 
62.01 | 
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99.91 
99.25 
99.35 
99.23 
99.19 
| 90.71 100.04 
| 100.01 99.62 
100.04 99.84 
| 100.18 
| 
| 
| 
| 
| 
30.82 
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Method Method Method Method Method 


Chemist. No. 2. No. 3. No. 4. No. 5. No. 6. 
Per cent. Percent. Percent. Per cent. Per cent. 
Mr. L. D. Havenhill........ 94.40% 97.83% 641 97.85" 97.08 


94.19 97.04" 98.64% 93.10 97.84 

94.65 99.89" 97.64% 98.09 97.60 

91.88 98.86" 98.80% 94.00 97.51 
9 


97.65 ° 98.86 * 

98.80 ° 99.58 * 

97.65 ° 99.98 

91.88 99.80” 

93.95 99.70 

99.62 

100.50 

21 

CoMMENTSs. 


° Precipitating and washing in dilute alcohol. 

7Same solution as preceding*® but washing with water. 

* Dried at 50° C. 

*Our work seems to indicate that there was a considerable loss of 
mercury, due to volatilization when the cathode was dried at a temperature 
of 50°. 

” Unquestionably the electrolytic method is extremely accurate when 
used by one who is experienced and has at hand the proper apparatus, and 
it can also be made a very rapid method. It does not seem, however, 
to be suited to the requirements of pharmacopeeial estimation, as at the 
present time one is much more likely to find the requisite skill and apparatus 
for making other forms of assay than the electrolytic, among those to whom 
these assays would be chiefly valuable. 

“Dried in dessicator at room temperature. 

“Mr. L. A. Brown: I got very poor results due possibly to two causes: 
(1) Mechanical loss of mercury in filtering after reduction. (2) Part of 
the mercury appears to come down in a colloidal condition and is lost in 
the filtrate. I have proven to my entire satisfaction that the reduction by 
formaldehyde in alkaline solution is quantitative, and. what makes me 
believe that part of the mercury is in a colloidal form is that a perfectly 
clear filtrate will shown the presence of mercury by hydrogen sulphide if 
completely saturated. 

* The method gave us uncertain results. 

“Mr. L. D. Havenhill: The amount of water used in washing the 
precipitate of mercury iodate tends to vary the results. 

* Thirty seconds with stirring for reduction. 

*Mr. F. O. Taylor: We find this method inaccurate because of the 
distinct solubility of the mercuric iodate in water, which solubility may 
be proved by testing the filtrate from the mercuric iodate by hydrogen 
sulphide, when a very decided test for mercury can be obtained. 
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“Two minutes with stirring for reduction. 

* Four minutes with stirring for reduction. 

” Five minutes with vigorous shaking. 

” Mr. B. L. Murray: In using this method we found that two minutes 
was not sufficient time for the reduction of the mercury by formaldehyde. 
Even five minutes was too short a time and a little heat was used to 
complete the reduction; but this we found reduced the mercury to such 
a condition that it was very hard to dissolve in the iodine solution. 

* We found the time for reduction to be insufficient, also the stirring. 
Better, or at least higher results were obtained by vigorously shaking the 
mixture. The quantity of acetic acid used is indefinite. Our results, which 
are not herein reported, seem to show that the more acetic acid used, the 
lower are the results. We believe that the size of the factor is too large 
to permit of sufficient accuracy when working on samples that run close to 
100 per cent. in purity. 

“Here again the difficulty of dissolving the precipitated mercury in 
iodine solution is the chief drawback. With care the method can be made 
accurate, but it usually requires more time than a process of this kind 
should. 

**In this method the mercuric iodide was reduced with formaldehyde 
in the manner indicated by the method of E. Rupp, dissolved in nitric acid 
and precipitated with sodium arsenate. It was noted that the precipitate 
of mercuric arsenate was not of uniform color. The higher results here 
reported were obtained from precipitates that were materially whiter in 
color than those (more yellow) precipitates yielding the lower results which 
were more yellow in color. 

*Tnaccurate results here may be attributed to the slight solubility of 
mercuric arsenate in water, which seems to be sufficient to render the 
method not very desirable. 

*=No careful work was done by me on this method, but only some 
preliminary tests, and it would appear that special care must be taken in 
the reduction of the mercuric salts and it is therefore preferable to use 
phosphorus acid instead of hypophosphorus acid. 

* Contrary to previous observations I find this method to give good 
results if the reduction is carried out in the cold and not allowed to 
stand too long before adding iodine solution. If the reduced mercury is 
allowed to coalesce and form large globules the solution of the mercury 
in the iodine solution is very slow. 
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CORRESPONDENCE. 
AMERICAN PHARMACEUTICAL ASSOCIATION. 


AMERICAN JOURNAL OF PHARMACY, 
GENTLEMEN: 


Chairman Leal of the Council of the American Pharma- 
ceutical Association has sent out the following communication: 
J. W. ENGLAND, 
Secretary of the Council. 


“To THE MEMBERS OF THE COUNCIL: 

As a means of carrying into effect Resolution No. 31, relating 
to the raising of a fund for the liquidation of the indebtedness 
upon the home of the late Professor C. S. N. Hallberg, I have 
appointed the local committees named below, and suggested that 
they work in accordance with the following plan: 

(1) That the several local committees be authorized to join 
with them such additional persons as they may select to assist in 
the soliciting of subscriptions. 

(2) That subscriptions be solicited not only from members of 
the American Pharmaceutical Association, but from any others 
who may be interested in paying a tribute to the memory of 
Professor Hallberg on account of his distinguished services to 
American Pharmacy. 

(3) That the names of all subscribers to the said fund, with 
the amounts subscribed, be published in the Bulletin of the Asso- 
ciation. 

(4) That the subscription be taken upon the form submitted 
herewith, and that all such subscriptions, when signed, and all 
cash contributions received by the solicitors, be forwarded to the 
Treasurer of the Association, Dr. H. M. Whelpley, 2342 Albion 
Place, St. Louis, Mo. 

I am informed that the title to the Hallberg home is in the 
name of Mrs. Hallberg, and that there remains due upon the same 
approximately the sum of $3,500.00 payable in annual instalments 
of $500.00 each, with interest. 

The Chairman will be grateful for additional suggestions, either 
as to the regulations concerning the taking of subscriptions or 
of names to be added to the several local committees, or to act in 
districts not represented in the list herewith submitted. 

Respectfully submitted, 
J. H. Bear.” 
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AMERICAN CHEMICAL SOCIETY. 
DIvIsSION OF PHARMACEUTICAL CHEMISTRY. 


The Division of Pharmaceutical Chemistry of the Am- 
erican Chemical Society held its Minneapolis meeting in 
the Chemistry Building of the University of Munnesota on 
December 29. The address of Prof. A. Lb. Stevens (Chairman) 
upon Pharmacopeeial Standardization was especially interesting and 
ja timely, since Prof. Stevens is a member of the Committee of 
| Revision of the Pharmacopeeia, and Chairman of the Sub-Com- 
mittee on Proximate Assays. The address outlined the work being 
done by the Sub-Committee mentioned and made clear the thor- 
oughness and carefulness with which the Pharmacopeeia is being 
revised. The new and improved methods of committee work were 
also explained. 

The Report of the Committee on Quantitative Methods gave 
a resumé of the analysis of Mercury Salts by six different methods. 
The Committee has done valuable work and is being continued. 
The Report, although merely a report of progress, was ordered 
published in order that the greatest benefit may be obtained from 
the work of the Committee. 

The papers read at the meeting were as follows: A. B. Stevens, 
Citro-Compounds of Iron; E. R. Miller and G. H. Marsh, Camphor 
in Oil of Sassafras; L. E. Sayre, Assay of Gelsemium; F. Klein, 
Rapid Determination of Sulphuric Acid with the Porous Clay 
Crucible; E. Kremers, Chemical Problems Suggested by the Cul- 
tivation of Medicinal Plants, (1) Stramonium. 

The following officers were elected for the ensuing year: Chair- 
man, B. L. Murray; Vice-Chairman, A. D. Thorburn; Secretary, 
F. R. Eldred. Members of Executive Committee: A. B. Stevens, 
L. F. Kebler. 

B. L. Murray, 
Chairman. 
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From the painting by Mr. Hugh H. Breckenridge 


MR. HOWARD B. FRENCH  Pu.G 
President Philadelphia College of Pharmacy. 
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